The initiation of UV-induced G(1) arrest in human cells is independent of the p53/p21/pRb pathway but can be attenuated through expression of the HPV E7 oncoprotein.
It is well established that the initiation of G(1) arrest in cultured cells exposed to ionizing radiation (IR) is fully dependent upon the p53/p21waf1/pRb signaling cascade. However, the extent to which this pathway regulates G(1) arrest following exposure to UV is less clear. Here we demonstrate that primary human fibroblasts from either skin or lung, in which p53 has been functionally inactivated through expression of the human papillomavirus E6 oncoprotein, each undergoes a prolonged G(1) arrest upon UV irradiation. This same phenomenon is also observed for UV-exposed human tumor cell strains that are genetically deficient for p53, p21waf1 and/or pRb. Furthermore, for the isogenic wild-type counterparts of these primary and tumor cell strains, the onset of UV-induced G(1) arrest precedes any increase in the ratio of hypo- to hyper-phosphorylated pRb and virtually the entire period of growth arrest occurs in the absence of p21waf1 induction. The above data on UV-treated cells are in contrast to the expected situation for IR, for which G(1) arrest is abolished in all deficient cell lines, and, in the wild-type counterparts, correlates precisely with p21waf1 induction and an increase in the ratio of hypo- to hyper-phosphorylated pRb. Remarkably, it was observed that both IR- and UV-induced G(1) arrest are significantly attenuated in primary fibroblasts expressing the human papillomavirus E7 oncoprotein, which functionally inactivates pRb in addition to many other cellular proteins. Our findings conclusively demonstrate that the p53/p21/pRb cascade is not essential for the initiation of G(1) arrest in UV-exposed human cells and, furthermore, indicate the involvement in this process of any among a number of human papillomavirus E7-interacting cellular proteins.